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FOREWORD 
This is the fi nal tec hnica l report prepared under NASA Grant NGR 09-0 I 0-078. It sum-
marizes the educational and research work done by the faculty and staff supported by thi s grant 
durin g the period 1972-1987. Detailed descrip tion of the researc h work is given in the publica-
tio ns listed in Appendice I and li. 
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ABSTRACT 
The Structure and Dynamics Program was first initiated in 1972 with the following two 
major objectives : 
a) to provide a basic understanding and working knowledge of some key areas pertinent to 
structures, sol id mechanics, and dynamics technology including computer aided design: and 
b) to provide a comprehensive educational and research program at the NASA Langley 
Research Ce nter leading to advanced degrees in the structures and dynamics areas. 
During the operation of the program the research work was done in support of the activi-
ties of both the Structures and Dynamics Division and the Loads and Aeroe lasticity Division at 
ASA Langley Research Center. The Structures and Dynamic Program was an integral part of 
the Joint Institute for Advancement of Flight Sciences' major research projects, which are 
affiliated with the Department of Civil , Mechanical and Environmental Engineering of George 
Washington University . 
During the period 1972 to 1986 the Program provided support for two full-time faculty 
members, one part-ti me faculty member, three postdoctoral fellows , one research engineer, eight 
programmers, and 28 Graduate Research Assistants. The faculty and staff of the program have 
published 144 papers and reports, and made 70 pre sentations at national and international meet-
ings, describing their re search findings. In addition, they organized and helped in the organiza-
tion of 10 workshops and national symposia in the structures and dynamics areas . The Graduate 
Research Assistants and the students enrolled in the Program have written 20 M.S . theses and 2 
D.Sc. di ssertations. 
1. SUMMARY OF OVERALL PROGRESS 
The SlrUC!llre ~ and Dy namiL' ~ Program was first initialed in Fehruary 1<>1'2 \\ ith th e 
fo'llowing two major objectives : 
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a) to provide a bas ic understanding and working knowledge of some key areas pertinent to 
structures, olid mechanic , and dynamics tech nology including computer aided design ; and 
b) to provide a compre hensive educational and re earch program at the NASA Langley 
Research Center leadin g to advanced de grees in the structures and dynamics areas. 
In the first two years of its operation the Program focused on computer-aided s tructural 
design, and the research was conducted in support of the Design Technology Branch of the 
S tructures and Dynamics Division . In succeeding years the Program was broadened to en-
compass some of the research activities within other branches of the Structures and Dy namics 
Division. In the las t year of the program (1987) the research was focused on tire modelin g and 
analysis. 
The four NASA technica l monitors for the Program were: 
Robert E. Fulton (February 1972-December 1973) 
Roger A. Anderson (January 1974- December l (80) 
Harvey G. McComb, Jr. (January 1981-December 1986) 
Martha Robinson (January 1987-December 1987) 
During the period February 1972-December 1987 , the Program provided support for two 
full-time faculty members , one part-time facult y member three postdoctoral fellows , one re-
searc h engineer, eight programmers, and 28 Graduate Research Assistants. 
The faculty and ·taff of the Program have publi shed 144 papers (the e include 3 1 NASA 
reports, 77 archival journal articles, S4 papers in conference proceed ing ' and S contributions to 
books). They have ed ited 8 books , made 70 presentations at natio nal and intern at io nal meetings , 
and organized 10 workshops and symposia in the tructures and dynamics areas . The Grad lIate 
Research Assistants and students enrolled in the program have written 20 M .S . these, and 2 
D.Se. dissertation. A lis t of the publication ... pre sentation. theses and di :sertations. workshops 
and sympos ia are give n in Appendices I. II and III. T he fac ulty and .- taff s upporte I by the 
Program are li s ted sub,:eq uen tly , and the Graduate Research Assistants are listed in Appendix IV. 
Facultv and Staff 
< 
Dean Harold Liebowitz . Prin l' iral In ves ti gatl.r ( 19 2-19?<7 ) 
Ahmed K. oor, Technical Directo r and Pro fe : sor of Engineering and Applied Science 
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(April 1972-Dec. 1987) 
Richard S. Brice. Associate Re earch Professor (July 1974-Aug. 31,1978) 
Harry L. Run yan. Associate Researc h Professor (part-time. April 1975-June 30 , 1977 ) 
Husse in A. Kamel , Postdoctoral Fellow (Summer 1974) 
Kenneth Sidwell. Postdoctoral Fellow (Nov. I , I97S-Sept. 7,1977) 
K. R. V. Kaza, Postdoctoral Fellow (May 1, 1976-Jan. 31 1977) 
John T. Dorsey , Visiting Engineer (July 1, 198 1-June 25,1982) 
Pamela L. Rarig, Junior Programmer (July 1972-August 1974) 
S tephen Hartley , Programmer (March 30, 1975-Aug., 17 , 1977) 
Mary O. Smith , Junior Programmer (July 7 , 1975-Feb. 20, 1977) 
Jeanne M. Peters. Programmer (Oct. 3, 1977-Dec. 1987) 
Gregg Strohkorb. Programmer (J une 4, 1979-Sept. 3, 1982 ) 
Macon A. Shibut , Programmer (July 1, 1980-Feb. 21,1983) 
Ted C. Michorczyk, Research Engineer (July 25 , 1983-July 31,1984) 
Sandra L. Whitworth Programmer (June 3, 1985-July 31 ,1 987) 
Mary Torian , Secretary (April 1. 1977-Dec. 1987) 
II. EDUCATIONAL PROGRAM 
The c urriculum in the Structures and Dynamics Program was designed to provide the 
students with both fundamental and specialized knowledge of some key areas pertinent to 
structures, solid mechanics and dynamics technology, including advanced computer applications 
in interdisc iplin ary and optimum design of aircraft , aerospace and other structures. 
In support of thi s c urriculum thirty courses were offered at NASA L !lgley. The ..;e con-
sis ted of 6 applied science (mathematics) courses, 10 eng ineering sc ience courses. 3 c ivil engi-
neering courses. g computer sc ience courses. and 3 mech an ica l engineering cour.·es. The courses 
are li sted subsequentl y and a complete desc ri pt ion of these courses is given in the SEAS cata log. 
ApSc-211 Analytical Method " in Engineering I 
ApSc-212 Analy tical . letlH'cb in Eng inee ri ng II 
ApSc-213 Anal y tical i\ letlllld . in Engineering I II 
/\.pSc-21.f Analy ti ca l Methods in Engineering IV 
ApSc-2IS Analyt ical Methods in Engineering V 
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ApSc-2 16 
CE-25..t 
CE-26 1 
CE-263 
CS - IS9 
CS-202 
CS-203 
CS -214 
CS-215 
CS-227 
CS-2RS 
EngS-221 
EngS-234 
EngS-2H I 
EngS-2H3 
EngS-284 
EngS-2HS 
EngS-2R6 
EngS-288 
EngS-289 
EngS-314 
ME-2IS 
ME-221 
ME-223 
Analytical Methods in Engineerin g VI 
Special Topics in Engineering Anal ys is 
Anal ysi o f Plates and Shell s 
Theory of Structural Stability 
Programming and Data Structures 
Introduction to Computer Systems II 
Microprocessors and Microcomputers 
Data Structures 
Advances in Data Structures and High Level Algorithms 
Management Infonnation Systems and Database Management 
Approximation of Functions and Data Representations 
T heory of Elasticity I 
Composite Material s 
Advanced Programming Techniques for En ineering Mechanics Problems 
Application of Computer Graphics in Engineering 
Numerical Methods in Engineering 
Finite Element Methods in Engineering Mechanics 
Analysi and Design of Thin- Walled Structures 
Advanced Finite Element Methods in Structural Mechanics 
Special Topic s in Theoretical and Applied Mechanics - Optimization of Engineering 
Systems 
Advanced Numerical Methods in Engineering 
Theory of Vibrations 
Intennediate Fluid Mechanics 
Aeroelasticity 
III. RESEARCH PROJECTS 
A detailed description of the re earch activities of the faculty and staff are described in the 
annual reports. Re\·iew of these activities were made eac h year to the senior personnel of the 
Structures and Dynamics Divi sion. Also, reviews of the activities of the Graduate Researc h 
Assistants were made durin g the Annual Student Workshop in the summers of 1983 , 1984, 1985 
and 1986. Herein. a brief descripti on is given of th e thirteen research projects covered un der th e 
grant. 
I. So luti on Strategies fo r Structural Pro blems o n e w Computing S y<; te1l1s 
This researc h was init iated in 1975 . The objective of th e re search was to stud y th e impllc t 
of major hardware and soft\\ are fe atures of new com puti ng systems 0 11 '-.t llut itlll , rrll t \:'~ i t' s Il l" 
structural problem s . The computing sys tems con sidered included CDC STAR 100. CYBER 203 , 
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CYBER 205. PRIME 750 minicomputer, and the FPS-120B array proce ·sor. Resea rch-oriented 
pilot finite element programs, which exploited the major features of these machines, have been 
developed . T he programs were used to inve tigate the efficiency of vario us numerical proce-
dures on vector computers and attached processors. The research helped in forming guidelines 
for the design o f large-scale s tructural analysis programs in a di stributed computing environment 
where the independent calculations are performed on different machines (e .g ., vector computers, 
minicomputers, attached processors , and projected new hardware configuratio ns ). 
2. Improved Numerical Procedures for Nonlinear Problems 
This research was conducted durin g the period 1979-1986. The overall objective of thi s 
research was to develop effec tive di scretization techniques and computational s trategies for the 
so lution of large-scale nonlinear s truc tural and the mlal problems. Bo th stat ic (s teady s tate ) and 
dynamic (tran sient) problems were considered . Work on thi s project included the development 
of: 
a) acc urate and efficient multifield (mixed) finite element models for the free vibration and 
no nl inear analyse ' of compos ite shell s; 
b) simple and efficient penalty finite element models for the large-rotation static and 
dynamic anal ys is of structures; 
c ) hybrid Bubnov-Galerkin/ perturbation techniques for the solution of nonlinear structural 
and thermal problems: and 
d ) reduction m ethods for substan tially reducing the computatio nal effort required 111 the 
solution of nonlinear tructural and thermal problems. 
The mixed m odels developed were based on using independent s hape functions for both 
the stress re su ltants and the generalized displacements and allowing the stress res ultants to be 
discontinuous at in te re leme nt boundaries. The effec ti ve ness of the penalty mocle ls developed 
was demon strated by mean s of numerical examples of sta tic . postbuckling and dynamic elastica 
problems. T he hybri d analytical technique was foun d to combine the best element s of the regular 
perturbation me th od and th e Bubnov-Gal e rkill technique and at the same time it OVen:(lT1leS thei r 
major drawbacks . T ll c rcdu l·tion method s devcloped we re a hyhrid cOlllhi l1, lti nn ()f Ill e fin il e 
element, Ray lei gh-Rit z and perturbati o n techniques. The application of these meth od s resu lted in 
5 
- 1 
substantially reducing the computational effort in solving large-scale nonlinear problems. The 
scope of the work on reduction methods included moderate and large rotation nonlinear problems 
of framed structures. compos ite shells and thermal problems. In the s truc tural problems both 
conservative as well as noncon ervative load ings were considered , and in the themlal problems, 
both nonlinear conduction , con vection , and radiation were considered . Also, problems with 
nonconservative loading were considered. 
3. Postbuckling and Failure Analysis of Composite Panels 
The objective of thi re searc h was to study the postbuckling response and failure charac-
teristic s of flat and c urved laminated compo ite panel s subjected to compressive. shear and 
combining loadings . Work on this project included the application of reduc tion methods to the 
determination of the bifurcation buckling load., as well a to tracing the post-bifurca tion and 
post-limit point paths. Also, a simple criterion wa developed for predicting initiation of 
delamination in con rosite panels in the postbuc klin g ran ge. The criterion is based on the 
magnitude of the transverse shear strain density . Experiments have shown that delamination 
starts at the locations of maximum tran sverse shear s train energy density . 
4 . Analysi and Modeling of Aircraft Tires 
This research was conducted during the period 1980- 1987. The overall objective of this 
research was to deve lop accurate and cost-effective strategies for predicting the tire response 
under normal operating conditions. The different activitie s of this projec t ir,c1uded : 
a) Development of variou ' shear-flexible toroidal -shell finite element models for pred ict-
in g the nonlinear respon se of tires subjected to inflation pre ure as well as mechanical loadi ngs. 
The finite element model deve loped included both di splacement as well as mi xed model s, with 
independent shape function for the stress- resultant. and generalized d is placements. Also , 
semi-analytic finite element model s Nere de veloped in which the tire variables were represe nted 
by Fourier series in the circumferential directi on, and piecewise polynomi als in the meridional 
direction. 
b) Applicatio n of s in gle- and multirle-parameter reduction methcds to the nonlinea r 
analysi s of tires . These l11ethod :-; al low a su i .... wntial reduc ti on in the origi ll ;d nUlllbn Ill' tl t' ~ ree~ 
of freedom to be made. and proved to be very effec ti ve for both moderate rotati o n and large 
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rotation problem s: and 
c) Identification of the basic ty pes o f symme try (a nd their combi nat ions) exhibited by the 
tire respon se, and deve lopment of simple computational strategies for exp loit ing these sym-
me tr ies in the finite e leme nt analy is. Also, techniques were developed for reducing both the 
size of the disc rete model a nd the cost of a nal ysi of tires in the presence of symmetry-breaki ng 
conditions (e.g., un symmetry of the tire materi a l, geometry, and/or loading). 
5. Modeling and Analysis of Large Space Structures 
This research was conducted during the period 1976-1986. The overall objective of the 
research was to deve lop effective modeling and a nalysis techniques for la rge space structures 
suc h as space solar power s tations . large s pace mirrors . antennas, power sys tems for supportin g 
space operations and the space tation. The ac tivities in thi s project included development of a) 
new concepts for deployable space truss . tructures with applications to la rge space antenna s 
where the shape can be changed depending on the miss ion , and the advanced remote manipulato r 
system used : and b) rational continuum models to s imulate the response of lattice structures 
with pin as well as ri g id joints. Al so , the effects of joint flexibiliti es have been studied . The 
models developed were applied to themlal elastic s tress, vibration and stability analyses of large 
lattice structures , incl uding the candidate configuration for the space station. 
6 . Effective Computational Strategies for Large- Sca le Structural Problems 
The objective of this research wa ' to deve lop innovative solution me thodolog ies and 
effective computational s trategies for so lving large-scale structural problems. A computational 
strategy was deve loped for gene rati ng the response of a complex s tructural sys tem u:ing large 
perturbations from the response of a impler sy tem. The two key element :; o f the strategy are: 
a) operator sp it ti ng or restructurin g of the gove ming equations of the co 11pkx structural 
system to delineate the contributions of the simpler sys tem: 
b) appl ication of preconditioned conj ugate grad ient (PCG ) tec hn iq lie tll ~ene ra te the 
response of the original comple x sys tem. The precondi tioning matri x is selected to be th e matri x 
of the simpler system. The similarities bet een the proposed strategy and that hased n il reduc-
tion meth ods ha ve been identified and ex ploi ted to pro\ 'ide a physicalmea' ling for thl' l' I\:Cl llldi -
tioned re sid ua l vector. used in the peG techn iq ue. The effect iveness of the proposed stra tegy 
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has been demonstrated by means of u number of examples including: 
a) buckling and vibration anal ysis of anisotropic panels and ani sotropic , hells of revolution 
(wi th particular emphasi o n tires) and 
b) linear and nonlinear s tatic analysis of symmetric structures with unsymmetric boundary 
conditions. 
In each case the proposed trategy, in addition to giving highly accurate approximations to 
the respon e of the original system, provided sensitivity infomlation concerning the effect of the 
complicated factors on the response of the system. 
7. Quality Assessment and Control of Finite Element Solutions 
The work in this project focu sed on developing error indica tors as part of a simple comput-
ational procedure for improving the accuracy of finite element solutions for plate and shell 
problems. The procedure is based on using an initial (coarse) grid and a refined (enriched) grid. 
and approximating the so lution for the refined grid by a linear combination of a few global 
approximation vectors (or modes) which are generated by solving two uncoupled sets of equa-
tions in the coarse grid unknowns and the additional degrees of freedom of the refined grid. The 
global approximation vectors provide quantitative pointwise information about the sensitivity of 
the different respon e quantities to the approximation u ed , and there fo re , serve as error 
indicators. 
8. Design-Oriented Approximate Method s of Analysis 
This research was perfomled during the period 1972-1974. The goal of th e re search was to 
develop efficient algorithms whic are tailored especially for repetiti ve ana lys is and gradient 
computation required in the automated (optimum) de , ign of large structural systems. The 
techniques developed were a hybrid combination of a) the Taylor serie ' expansion of the re-
sponse quantities with res pect to the design variables, and the reduced basis technique. and b) 
Taylor-se ries expa nsio n of the response quantities and iterative te c hniques. For very large 
structures the hybrid tech niques were applied in conjunction with substructuring tec hniques. 
9. Structures Module ..; in Llr!!e EIl!!ineerill~ Design Software Sv:tel1ls 
"- s-- ,.. >i < 
This research \\as cond ul·ted during the pe ri od 1975-197X in sUPfl0rt pf th e 1f-\ S ,\ IP D 
Project. The objective of thi s research was to define the methodology and capabilities for 
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self-contained structures modules and ubmodules, and their interface wi th other modules III 
large engineering de ign software systems. The different activities of th is project included: 
a) deve lopment of a et of software tool s for use in the des ign of da tabase management 
sy tems which combine portability , implicity and standardization , 
b) development of mathematical model s for the interaction of virtual memory managers 
and virtual I/O buffer managers, 
c) definition of operating system primitive commands to promote cooperation between the 
operating system components and the database management programs . 
10. Impact Dynamics and Crashworthiness of Aircraft Structures 
This research wa ' directed towards effec tive ways of modeling the pos t-impac t response of 
large complex structure s and the evaluation of crash worthiness of aircraft structures . The 
di fferent activities of this project included : 
a) developing mixed finite element models for the large-rotation dynamic analysi s of 
axisymmetric shells, spatial beams with arbitrary curvatures , and beams made of composite 
materials; a nd 
b) assessing the applicability and range of validity of reduction methods as applied to the 
nonlinear dynamic al alysis of spatial beams. 
11 . Effect of Dynamic Characteristics of Aircraft on the Fatigue-Life Design 
This research was perfom1ed during the period 1972-1975. The objective of the work was 
to establish a relationship between the structure static strength. dyn amic characteristic s and its 
fatigue life . Structures of the wing box types were considered , and the load s ran ged from a 
harmonic excitation to a simplified model of a random gust load in a turbul ent atmosphere. The 
problem wa s investigated by computing the fatigue life using each of the fo llowing three 
methods: 
a) static method In which the e xcitation force was treated as a pseudo- swti l' one and its 
cycles were assumed to act independentl y o f each o ther. 
b) a static method as the one in a) abo e but with cycles com bined acc ord in ~ tn th e in fl ut 
real time load histo ry. and 
c ) dynamic method in which the real time load input was used to ge nerate s tre ss hi story 
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accounting fo r the dynamic amplification factors for all the eigenmodes. In each of the three 
methods, standard equation describing the material fat igue properties and cumulative damage 
laws were used . The resul ts obtained by the th ree methods were compared for different load 
amplitudes and structure nature frequencie. Thi s stud y provided some insight into when to 
replace the computationall y expensive dynamic analysis by the less expensive psuedo-static 
analysis, as well as the range of validity of the latter as a functi n of load amplitudes and natural 
frequencies. 
12. Rotor Dynamics 
This research was conducted during the years 1976-1977. The work involved develop-
ment of mathematical models for analyzi ng the aeroelastic stability of rotorcraft. An effi cient 
approach was developed for deri ving the nonl inear flap -lag-ax ial equations of motion of rotating 
beams. The equations were solved using an integrating matrix method and the bands of in -
st lbility were identi fied. 
13. Flutter and Unsteady Loads 
This research was conducted durin g the years 1975-1977. Thi s work included the develop-
ment and verification of analytical and numerical methods for predicting air load di stributions on 
osc illating or impulsively moving lifting urfaces and wing-body combinations. In particular, the 
work included the deve lopment of a method for analyzing the nonlinear effects in aircraft re-
sponse to atmospheric turbulence. The method combined the techniques for the analysis of the 
response of nonlinear dynamic system to random process and the fonnu ' ttion of an am plitude 
modulated random process which is used as a model for atmospheric turbule nce . Also , an exact 
analysis was made for the re 'ponse of linear dynamic sy terns to the product of two independent 
Gaussian processes, which include an amplitude modulated process as a special case. 
IV . EQU IPME T 
The Ii ·t of equ ipment purchused for the faculty and : taff of the Structures and Dynamics 
Program is given in Append ix. V . Of the total o f $32 .33 1.59. 20.()()() wa :-- l' harged to the gran t 
and the balance wa ~ cO"ered by the School of Engineering and Arplied Science' !"uml . I II II) X7 
the ownership of the eyuipme nt was transfe rred to ASA Lan ~!Ie y. 
'-' . 
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APPE DIX I - LIST OF PUBLICATIONS AND PRESENTATIONS 
Publications 
I . oor, A. K .. "Improved Mixed Finite Differe nce Scheme for Thermoelastic Stress Analysis 
of Noncircular Cylindrical Shell Roofs," Proceeding of the lASS Conference on Shell 
Structures and Climatic Conditions, Calgary, Canada, July 3-6, 1972, pp. 335-345. 
2. Noor, A. K. and Stephens. W. B. , "Mi xed Finite Difference Scheme for Free Vibration 
Analys is of Noncircular Cylinders," TN-D-7 1 07, Feb. 1973. 
3. NoOf, A. K., "NoncircuIar Cylinder Vibration by Multilocal Method, " Journal of the Engi-
neering Mechanic Division , ASCE , Vol. 99 , No. EM2, April 1973, pp. 389-407. 
4. Andersen , C. M. and oor, A. K. , "Use of Symbolic Manipulation in the Development of 
Two-Dimensional Finite Elements." SIAM National Meeting Hampton. VA , June I R-21 , 
1973. 
5. Noor, A. K., ,. on linear Analysis of Space Trusses ,. Journal of the Structural Di vision, 
ASCE, Vol. 100. :"-[0 . ST3 , March 1974. pp. 533-546. 
6. oor, A. K., "Free Vibration of Multilayered Compo ite Pla,es," AIAA Journal, Vol. II , 
No. 7,July 1973.pp. 1038-1039. 
7. NOOf, A. K. and Schnobrich, W. c., "On Improved Finite-Diffe rence Discretization Proce- . 
dures," in Variational Methods in Engineerin g, ed. by Brebbia and Tonenham, Southampton 
Uni versity Press. Vol. II , 1972, pp. 12/ 1-12/50. 
8. Noor, A. K., "Mixed Finite-Difference Scheme for a Class of Linear and Nonlinear Struc-
tural Mechanics Problems," in Developments in Mechanics, Vol. 7, Proceedings of the 13th 
Midwestern Mechanics Conference, Pittsburgh, PA , Aug. 1973, pp. 657-674. 
9. Noor, A. K ., "Mixed Method for the Nonlinear Analysis of Pin-Jointed Trusses," Proceed-
ings of the Fourth Australasian Mechanics Conference, Brisbane, Australia, Aug. 20-22 , 
1973, pp . 217-22.+. 
10. Noor, A. K ., "Mixed Finite-Difference Scheme for Analysis of Simply Supported Thick 
Plates," Computers and Structures, Vol. 3, o. 5, Sept. 1973, pp. 967 -9X2. 
II. Noor, A. K ., Stephens, W . B. and Fulton. R. E., "An Improved Numerical Process for the 
Solution of Solid \I1echanics Problem ," Computers and Structures Vol. 3, No.6. ov . 
1973, pp. 1397- ['+37. • 
12. Noor, A. K . and Stephen s, W . B. "Comparison of Fin ite-Difference Schemes for Analysis 
of Shell s of Revol ution ." ASA T -0 -7337, Dec. 1973. 
13 . NoOf, A. K . and Lowder. H. E., "Approximate Techniques of Structural Reanal y" is, " 
Computers and Structures. Vo l. 4. 0.4.1 974. pp. 0 1-8 11. 
14. NoOf, A. K . and Rarig, P. L. , "Three-Dimensional Solutions of Laminatc:d Cy[inders." 
Computer Meth ods in Applied Mechanics and Enginee ring, Vol. 3. o. 3. May 197-L pp. 
3 [9-334. 
15. Andersen , C. M. and ! oor. A. K .. " Se If Goup-Theoretic Method" in the Developme nt of 
on[i near Shell Finite Elements." Procc:edings of the International Confere net: nn S V I11 -
metry, Simi[ arit . · and Group-Theoret ic Iethods in ~lec hanics, Calgary. Canad a. I t)7 ... t, pp . 
533-55X. 
16. Noor. A. K. and Fulton. R. E .. "Impact of CDC-STAR-lOO Computer on Finite Element 
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Systems," Proceedings of the Sixth ASCE Conference on Electronic Computation , Atlanta, 
GA , Aug. 1974. pp. 166-202; also Journal of the Structural Division , ASCE, Vol. 10 I , No. 
ST4. April 1975 , pp. 731-750. 
17. Noor, A. K. and Mathers, M. D., "Nonlinear Finite Element Analysis of Laminated Com-
posite Shell s," Proceedings of the International Conference on Computational Methods in 
Nonlinear Mechanics, Austin , TX , Sept. 1974, pp. 999-1009. 
18 . Noor, A. K., "Multiple Configuration Analysis Via Mixed Method ," Journal of the Struc-
tural Division , ASCE, Vol. 100, No. ST9, Sept. 1974. pp. 1991-1997. 
19. Noor, A . K. , "Stability of Multilayered Composite Pl ates ," Fibre Scie nce and Technology, 
Vol. 8, April 1975, pp. 81 -89. 
20. Noor, A . K. and Lowder, H. E., "Structural Reanalysis Via a Mixed Method ," Computers 
and Structures , Vol. 5, No. I , April 1975 , p. 9-12. 
21. Noor. A. K. and Mathers, M. D. , "Shear-Flexible Finite Element Models of Laminated 
Composite Plates and Shells" NASA TN -D-8044, Dec. 1975 . 
22 . Noor, A. K. and Voi gt, S . J. , "Hypermatrix Scheme for Finite Elemen t Sys tem on CDC-
STAR-IOO Computer," Computers and Structures, Vol. 5, No. 5/6, Dec. 1975. pp. 287-296. 
23. Noor, A. K. and Rarig, P. L. , "Mi xed Isoparametric Elements for Saint-Venant Tors ion," in 
Developments in Mechanics, Vol. 8, Proceedings of the 14th Midwestern Mechanics 
Conference, University of Oklahoma, March 1975 , pp. 171-1 92. 
24. Noor, A. K. and Andersen, C. M ., "Mixed lsoparametric Eleme nts for Saint-Venant Tor-
sion ," (extended version of above paper), Computer Methods in Applied Mechanics and 
Engineering, Vol. 6, 1975, pp. 195-21 8. 
25 . Noor, A. K. and Lowder, H. E. , "Approximate Reanalysi s Technique with Substructuring ," 
Journal of the Structural Didsion , ASCE, Vol. 101 , No. ST8 , Aug. 1975 , pp. 1687-1698. 
26. Noor, A . K. and Andersen , C. M ., "Mi xed Isoparametric Laminated Composite Plate and 
Shell Elements," Proceedin gs of the World Congress on Finite Element Methods in Struc-
tural Mec hanics, Bournemouth , Dorset , England , Oct . 12-17 , 1975 . 
27. Andersen , C. M. and Noor, A. K ., "A Computerized Symbolic Integra ti on Tec hnique for 
Development of Triangular and Quadrilateral Composite Shallow-Shell Finite Elements." 
ASA TN-D-8067, Dec. 1975. 
28 . Brice, R. S. and Browne, J. c. , "A Study of Feedback Coupled Allocation Polic ies in the 
Multiprocessor Computer Environment," Second Annual Sigmetrics Sympos ium on Meas-
urement and Evaluation , Montreal , Canada Sept. 20-0ct. 2, 1974. 
29 . Noor, A . K . and Mathers, M. D ., "A nisotropy and Shear Deformation in Laminated Com-
posite Plates," AlA A Journal, Vol. 14. 0. 2, Feb. 1976, pp. n 2-285. 
3D. Noor. A. K. and Mathers, M. D., "Finite Element Anal ys is of Anisotropic Plates," Inte rna-
tional Journal for Numerical Methods in Engineering. Vol. 11. 1977. pp . 2X9-307 . 
3 1. Noor, A. K. and Camin, R. A., "Symmetry Considerations for Anisotropic Shell s." Com-
puter Methods in Applied IVlec hanics and Engineering. Vol. 9, 1976. pp. J 17-.n). 
32 . Shemlan. S . W. and Brice . R. S .. "Performan 'e of a Database Manage r in a Virtual Memory 
System ," SI GMOD Inte rn ationa l Confere nce o n Manage ment of Data . .June I In(): .J u umal 
of Transactions on Database Sys tems. Dec. 1976. 
T~. Shemlan , S . W. a nd Brice. R. S., "I/O Buffer Performance in a Virtual Memory Sys tem ." 
Proceedings of Symposium on Simulation of Computer Sys tems. Boulder, CO, Aug. 1976. 
12 
34. Noor, A. K. , "Symmetries in Laminated Composi te Plates ," Developments in Theoretical 
and Applied Mechanics, Vol. 8, Proceedings of the Eighth Southeastern Mechanics Con-
fe rence, VPI &SU. Blacksburg, V A, April 1976, pp. 225-246. 
35. oor, A. K. and Hartley , S. J ., "Nonlinear Shell Analysis Via Mi xed lso parametric Ele-
ments," Computers and Structures. Vol. 7, No.5, Oct. 1977 , pp. 615-626. 
36. oor, A. K., Kamel. H. A. and Fulton , R. E., "Substructuring Techniques - Statu s and 
Projections," Computers and Structures, Vol. 8 , No. 5, May 1978, pp. 621-631. 
37 . Noor, A . K. , 1athers. M. D. and Anderson , M . S ., "Exploiting Symmetries for Efficient 
Postbuckling Analysi . of Composite Plates," Proceedings of the 17th AIAA/ASME/SAE 
Struc tures, Structural Dynamics and Material s Conference, Valley Forge, PA , May 1976, 
pp. 39-55 ; al so AIAA Journal , Vol. 15 , No. I , Jan . 1977, pp. 24-32 . 
38. Noor, A. K. and Andersen. C. M. , "Mixed Isoparametric Finite Element Models of 
Laminated Compo ite Shells," (extended version of Ref. 26) , Computer Methods in Appl ied 
Mechanics and Engineering, Vol. 11 , 1977, pp. 255-280. 
39. Andersen , C. VI . and . oor. A. K ., "Free Vibrations of Laminated Compo ire Elliptic 
Plates," NASA. CP-2001 , Advances in Engineering Sciences, Vol. 2, Nov. 1976, pp. 
415-438. 
40. oor, A . K. and Hartley, S. J ., "Effect of Shear Defomlation and Ani sotropy on the Non-
linear Response of Compo ite Plates," Chapter 4 in Developments in Composite Material s. 
ed . by G . Holis ter. Applied Science Publishers, Ltd. , 1977, pp. 55-65 . 
41. Sidwell , K. W., "A Method for the Analysis of Nonlinearities in Aircraft Dynamic Response 
of Atmospheric Turbulence ," NASA TN-D-8265, 1976. 
42 . Brice , R. S . and Sherman S. W ., "Empirical Comparison of Partitioned and Nonpartitioned 
buffer Management in Virtual Memory Systems ," Proceedings of EUROCO 1P, London , 
England , Sept. 1976. 
43. Rhyne , R. H .. Murrow, H . N. and Sidwell , K. W ., "Atmospheric Turbulence Power Spectral 
Measurement · to long Waveleng ths for Several Meteorological Cond itions," NA SA SP-
4 16, 1976, pp. 271-286. 
44. Noor, A. K. , Greene, W. H. and Anderson , M. S. , "Continuum Moc.e ls for Static and 
Dynamic An alysi s of Repetitive Latti ces," Proceeding ' of the 18th IAA/ ASME/SAE 
Structures, Structural Dynamics a nd Material Conference, San D iego, CA , March 1977, 
pp. 299-3 10. 
45. oor, A. K., Greene W . H. and Hartley S. 1. , "Nonlinear Finite Element Analysis of 
Curved Beam .. ," Computer Methods in Applied Mec hanics and Engineering. Vol. 12, 1977, 
pp. 2R9-307 . 
46. oor, A. K .. 'Thermoelastic Stres. Anal ys is of Double-La yered Grid s." Advances in Civil 
Engineering Throug h Eng ineering Mechanics <Proceedings of the meeting), 'lilY 1<)77. pp . 
463-466. 
47 . Brice, R. S. and Sherman , S. W .. "An Extension to the Performance o f a Database Manage r 
in a Virtual kt1l t~ ry Sy~ t ell1. " Jo urn al of Tran sactions on Database System s. June 5 . 1<)77 . 
4R. Andersen. C. \If . and . oor. A. K .. "Symoolic Manipulation T echniq ues fo r \ ' ihr;lIillll 
A Il alysis of LI t1li ntl ted Ell iptil' Plate s." SA CP- _O 12 1977. pp. 16 1- 17 S. 
'49. Sidwell , K. W .. "A ~athell1atical Study of a Random Process as an Atmospheric Tur-
bulence Model," ASA CR-145200, May 1977 . 
13 
50. Noor, A. K. and Hartley , S. J. , "Evaluation of Element Stiffness Matrices on CDC-STAR-
100 Computer." Computers and Structures, Vol. 9 , No. 2, Aug. 1978, pp . 151-161. 
51 . Noor. A. K., "Thennal Stress Analysis of Double-Layered Grids," (extended version). 
Journal of rhe Structural Division. ASCE, Feb. 1978, Vol. 104, No. ST2, pp. 251 -262. 
52. Kvaternik . R. G . and Kaza, K. R. Y. , "Nonlinear Curvature Expressions for Combined 
Flapwise Bending. Torsion and Extension of Twisted Rotor Blades," NASA TM-X-73997 , 
Dec . 1976. 
53 . Kaza. K. R. V. and Kvaternik , R. G., "Nonlinear Flap-Lag-Axial Equations of a Rotating 
Beam," AlAA Journal, Vol. 15 , June 1977 , pp. 871-874. 
54. Kaza . K. R. V. and Kvaternik , R. G., "Nonlinear Aeroelastic Equations for Combined 
Flapwise Bending. Chordwise Bending, Tors ion and Extension of Twisted Nonuniform 
Rotor Blades in Forward Flight," NASA TM-X-74059, Aug. 1977 . 
55 . Sidwell , K. , "Anal ysis of the Response of Linear Dynamic Systems to Product Random 
Processes ." Journal of Sound and Vibration , Vol. 55, No.1 , 1977, pp. 55-64. 
56. Brice. R. S. and Shernlan, S. W ., "Feedback Coupled Resource Allocation Policies in the 
Multiprocessing Environment ," The Communication of the ACM Vol. 21 , No.8, Aug. 
1978. pp . 678-686. 
57 . Noor. A. K. , Anderson, M. S . and Greene, W. H., "Continuum Models for Beam- and 
Platelike Lattice Structures ," Proceedings of the 19th AIAAI AS ME Structures. Structural 
Dynamics and Materials Conference, Bethesda, MD, April 3-5 , 1978, pp . 228-241 ' also 
AIAA Journal , Vol. 16, No. 12, Dec. 1978, pp. 1219-1228. 
58. Noor, A. K., "Development of Continuum Theories for Lattice Grids." Eighth U.S . National 
Congress of Applied Mechanics , June 26-30, 1978 University of Cal ifornia , Los Angeles. 
59. Noor, A. K. and Lambiotte, J. J. , "Dynamic Finite Element Analysis on CDC-STAR-J(){) 
Computer." in Trends in Computerized Structural Analysis and Synthesis. ed. by A. K. 
Noor and H. G. McComb. Jr. , Pergamon Press , 1978, pp. 7-19: also Computers and Struc-
tures , Vol. 10, No. 1/2, 1979 , pp. 7-19. 
60. Noor, A. K. and Andersen. C. M .. "Computerized Symbolic Manipulation in Structural 
Mechanic . - Progress and Potential," in Trends in Computerized Struc tural Analysi s and 
Synthesis . ed . by A. K. Noor and H. G . McComb, Jr. , Pergamon Press, 1978. pp. 95-118: 
al so Computers and Structures, Vol. 10, No. 1/2 , 1979 pp. 95-118. 
61. Noor . A. K. and McComb, H. G., Jr. (eds. ), "Trends in Computerized Structural Analysis 
and Synthesis," Proceedings of the Symposium held in Washington , D.C. , Oct. 30-Nov. 1, 
197 8. Pergamon Press . 
62. Storaasli , 0.0. and Murphy, R. c.. "Finite Element Analysi s in a Minicompute r/Mainframe 
Environment. " in Research in Computerized Structural Analysis and Synthesis. NASA 
CP-2059. Oct. 1978. 
63 . SidwelL K .. "Analysis of Dynamic Sy: tem Response to Product Random Processes." NASA 
TM-7866 . Sept. 1978. 
64. Sidwell, K .. "A Q uantitative Assessment of a Random Process Proposed as all Atlllospheric 
Turbulence Mode !. " NASA CR-l.+52.+7. Se pt. 1977. 
65 . Noor. A. K. and Peters. J. M .. " onlinear Dy namic Analysis of Space TrLl sse ~ .· ' CUlllputer 
Methods in Applied Mechanics and Engineering. Vol. 21. 1980, pp. 13 1- 1 S I. 
66. Noor. A. K. and Andersen, C. M .. "Analysis of Beamlike Latti ce Trusses." Computer 
14 
~-- - --
Methods in Applied Mechanics and Engineering, Vol. 20,1979, pp. 53-70. 
67 . Noor, A. K. and Peters, J. M., "Reduced Basis Technique for Nonlinear Analysis of Struc-
tures," Proceedings of the AIAA/ASME/ASCE/AHS 20th Structures, Structural Dynamics 
and Materials Conference, St. Louis , MO, April 4-6 , 1979, pp . 116-1 26: al so AIAA Journal , 
Vol. 18, No.4, 1980, pp . 455-462. 
68 . Noor, A. K. and Nemeth, M. P. , "Micropolar Beam Models for Lattice Grids with Rigid 
Joints," Computer Methods in Applied Mechanics and Engineering, Vol. 21 , 1980, pp. 
249-263. 
69. Noor, A . K., "Global-Local Finite Element Method for Nonlinear Dynamic Analysis of 
Structures ," Second International Conference on Computational Methods in Nonlinear 
Mechanics , The Texas Institute for Computational Mechanics , University of Texas, Austin , 
March 26-29, 1979. 
70. Andersen , C. M. and Noor, A. K. , "Free Vibration Analysis of Beaml ike Structural Lattices 
with Rigid Joints," Proceedings of the Second MACSYMA User ' s Conference, 
Washington , D.C. , June 20-22, 1979, pp. 445-463 . 
71. Noor, A. K .. Andersen , C. M. and Peters, J . M. "Global-Local Approach for Nonlinear 
Shell Analysis," Proceedings of the Seventh ASCE Conference on Electronic Computation, 
Aug.6-8 1979, Washington University, St. Louis, MO, pp. 634-657. 
72. Sobieski , J. and Bhat, R. B., "Adaptable Structural Synthesis Using Advanced Analysis and 
Optimization Coupled by a Computer Operating System," Proceedings of the AIAA/ 
ASME/ASCE/AHS 20th Structures, Structural Dynamics and Materials Conference, St. 
Louis, MO, ApriI4-6, 1979, pp. 60-71 ; also Journal of Aircraft , Vol. 18 , No.2, 1981 , pp. 
142-149. 
73. Rogers, J. L. , Jr., Sobieski , J. and Bhat, R . B. , "An Implementation of the Programming 
Structural Synthesis System (PROSSS)," NASA TM-83130, Dec. 1981. 
74. Noor, A. K. , "Mixed Methods of Analysis," Structural Mechanics Software Series, The 
University Press of Virginia, Vol. 3, 1980, pp. 263-305. 
75 . Noor. A . K. and Nemeth, M. P., "A nal ysis of Spatial Beamlike Lattices with Rigid Joints," 
Computer Methods in Applied Mechanics and Engineering, Vol. 24, I no. pp. 35-59. 
76. Noor. A. K .. Peters, J . M. and Andersen , C. M. , "Two-Stage Ra yleigh-Ritz Technique for 
Nonlinear Analysis of Structures," Proceedings of the Second Intern at ional Symposium on 
Innovat ive Numerical Analysis in Applied Engineering Science , June 16-20, I s) 80, 
Montreal , Canada. 
77 . Noor, A . K. and Knight , N. F., Jr. , " onlinear Dynamic Analysis of Curved Beams," 
Computer Methods in Applied Mechanics and Engineering, Vol. 23. 1980. pp. 225-251 . 
n . Noor. A. K. and Peters. J . M. , "Nonlinear Analysis Via Global-Local Mixed Finite Element 
Approach. " International Journal for Numerical Methods in Engineerin~ . Vol. 15. Il)XO. pp . 
1363-1380. 
79. Noor. A. K. and Weissteill, L. S .. "Stability of Beamlike Lattice Tru sses ." Comp uter Meth-
ods in Applied Mechallic~ and Engineering. Vol. 25 . 198 I. pp . 179- 193 . 
80. Reed. W. H .. Foughner. .f T. . .Ir . and RUll yan . H. L.. Jr. . "DecoupleI' Pyloll - A Simple . 
Effective Wing/Store Fluuer Suppressor. " Proceedings of the AIAA/A S!VIE/ \S( 'U!\HS 
20th Structures. Structural Dynamics and Materials Conference. St. Louis. MO. Arri l 4-6. 
1979. 
15 
81 . Runyan , H. L. , Jr. , "Effect of a Flexibly Mounted Store on the Flutter Speed of a Wing," 
NASA CR-159245, April 1980. 
82. Noor, A. K. and Peters, J. M., "Mixed Models and Reduced/Selective Integration Displace-
ment Models for Nonlinear Analysis of Curved Beams," International Journal for Numerical 
Methods in Engineering Vol. 17 , 1981 , pp. 615-631. 
83. Noor, A. K. and Peters, J . M ., "Elastic Collapse Analysis of She lls Via Global-Local 
Approach." in Nonlinear Finite Element Analysis in Structural Mechanic s, ed. by W . 
Wunderlich, E. Stein and K . J . Bathe, Springer-Verlag , 1981 , pp. 169- 184. 
84. Noor, A. K. and McComb, H . G ., Jr. (eds.). "Computational Methods in Nonlinear Struc-
tural and Solid Mechanics," Proceedings of the Symposium on Comp utational Methods in 
Nonlinear Structural and Solid Mechanics, Washington , D.C. , Oct. 6-8, 1980, Pergamon 
Press. 
85 . Noor, A . K. , "Recent Advances in Reduction Methods for Nonlinear Problems," in Proceed-
ings of the Symposium on Computational Methods in Nonlinear Struc tural and So lid 
Mechanics, Pergamon Press, 1980, pp. 31-44; also Computers and Struc tures, Vol. 13. No. 
1/2, 198 1, pp . 31-44. 
86. Noor, A. K. and Andersen, C. M. , "Computerized Symbolic Manipulation in Nonlinear 
Finite Element Analysis," in Proceedings of the Sympos ium on Computational Method s in 
Nonlinear Structural and Solid Mechanics, Pergamon Press , 1980, pp . 379-404; also Com-
puters and Structures, Vol. 13, No. 1/2,1981 , pp. 379-404. 
87. Noor, A. K. , "Survey of Computer Programs for Solution of Nonlinear Structural and Solid 
Mechanics Problems," in Proceedings of the Symposium on Computational Method s in 
Nonlinear Structural and Solid Mec hanics , Washington , D.C. , Oct. 6-8, 19RO, Pergamon 
Press, pp. 425-465 ; also Computers and Structures, Vol. 13 , No. 1/2, pp. 425-465. 
88. McComb, H . G. , Jr. and Noor, A. K. (compilers), "Research in Nonlinear Structural and 
Solid Mechanics," NASA CP-2147 , Oct. 1980. 
89. Noor, A. K., Andersen , C. M . and Peters, 1. M. , "Reduced Basis Technique for Collapse 
Analysis of Shells," AIAA Journal , Vol. 19, No.3 , March 1981 , pp . 393-397. 
90. Noor, A. K. and Peters, 1. M. , "Tracing Pos t-Limit-Point Pa th s with Red uced Bas is Tech-
nique," Computer Methods in Applied Mechan ics and Engineering, Vol. 28, 1981 , pp. 
217 -240. 
91. Noor, A. K. and Peters, J . M., "Bifurcation and Postbuckling Analysis of Laminated Com-
posite Plates Via Reduced Basis Technique," in New Concept · in Fin ite Element Analysis , 
AS ME AM D Vol. 44, 1981 , pp. 107-1 3 1; a lso Computer Methods in Applied Mechanics 
and Engineering, Vol. 29, 198 1, pp. 27 1-295. 
92. Noor, A. K. and Andersen , C. M. , "M ixed Models and Red uced/Selecti ve Integra ti on 
Displacement Models for Nonlinear She ll Analysis," in Nonlinear Finite Eleme nt Analysis 
of Plates and Shells, ASME AMD Vo l. 48 , Nov. In I . pp. 11 9- 146: a lso In ternationa l 
Journal for Nu merical Methods in Engineering. Vo l. 18, 1982, pp . 1429- 14:=;4 . 
93. Noor. A. K., "On l'Ylaking Large Nonlinea r Problems Small. " Proceed ing " of th e Second 
International Confere nce o n Finite Elements in Nonli near Mechanics (FENO"' fEC I f 'X I ). 
ed . by J. St. Doltsi ni s, K . Straub. K. J . Willam . orth Ho lland. Amste rd am. I l) ~ f: id sn 
Computer Methods in Applied Mechanics and Engineering, Vol. .34, 1982, pp . tJss-n5. 
94. Noor, A. K., "Survey of Computer Programs for Heat Transfer Analys is ," in Computational 
16 
Aspects of Heat Transfer in Structures, NASA CP-2216, 1982, pp. 487-561: also Structural 
Mechanics Software Series , The University Press of Virginia, Vol. 5 , 1984, pp . 3-70; also in 
Finite Elements in Analysis and Design, Vol. 2,1986, pp. 259-312 . 
95 . oor, A. K. and Peters , J . M. , "Mixed Model s and Reduced/Se lecti ve Integration Di:p lace-
ment Models for Vibration Analysis of Shells," in Hybrid and Mixed Finite Element 
Method s. ed. by S. N. Atluri R. H . Gallagher and O . C. Zienkiewicz. John W iley , New 
York. 1983 . pp. 537-564. 
96. Noor, A. K. and Peters, J. M., "Multiple-Parameter Reduced Basis Technique for Bifurca-
tion and Postbuckling Analyses of Composite Plates." International Journal for Numerical 
Methods in Engineering, Vol. 19 , 1983, pp. 1783-1803. 
97 . Noor, A. K., "A ssessment of Current State-of-the-Art in Modeling Techniques and Analysis 
Methods for Large Space Structures," NASA CP-2258 , 1982, pp. 5-32. 
98. Strohkorb. G . A . and Noor, A. K., "Potential of Minicomputer/Array-Processor Sys tem for 
Nonlinear Finite Element Anal ysis, " NASA TM-84S66 , June 1983; also Computers and 
Structures. Vol. 18, No. 4 1984. pp. 703-718 . 
99. Noor, A . K. and Peters. J . M. , "Recent Advances in Reduction Methods for In stability 
Analysis of Structures," Proceedings of the Symposium on Advances and Trends in Struc-
tural and Solid Mechanics Washington , D .C. , Oct. 4-7, 1982, Pergamon Pre 'S, pp . 67-80: 
also Computers and Structures , Vol. 16. No. 1/4, Jan . 1983 , pp . 67-80. 
100. Noor, A. K ., Balch, C. D. and Shibut, M . A., "Reduction Methods fo r Nonlinear Steady-
State Thermal Analysis," NASA TP-2098 , March 1983 ; also Intemational Journal for 
Numerical Methods in Engineering, Vol. 20, No. 7 , 1984, pp. 1323-1 348. 
101. Noor, A. K. and Housner, J. H. (eds.), "Advances and Trends in Struc tural and Solid 
Mechanics ," Proceedings of the Symposium on Advances and Trends in Structural and 
Solid Mechanics, Washington , D.C. , Oct. 4-7 , 1982, Pergamon Press, 1982 . 
102. Housner, J . H. and Noor, A. K. (compilers), "Research in Structural and Solid Mechanics, " 
NASA CP-2245 , Oct. 1982. 
103. Noor. A. K. and Balch , C. D. , "Hybrid Perturbation/Bubnov-Galerk in Technique for 
Nonl inear Themlal Analysis." NASA TP-2 145, June 1983 ; also AIA A Journal , Vol. 22 , No. 
2, 1984 , pp . 287 -294. 
104. Noor, A. K. and Andersen, C. M., "Finite Element Modeling and Analysis of Tires," NASA 
CP-2264, 1983. pp. 1-37. 
105 . Noor, A. K . and Peters, 1. M ., "Instability Analysis of Space Trusses ," Computer Method s 
ill Applied Mechanics and Engineering, Vol. 40, In3. pp. 199-2 18. 
106. Noor, A. K., Peters, J. M. and Andersen. C. M .. "Mixed Models and Reductio n Techniques 
for Large -Rotatio n Nonlinear Problems, " Computational Methods for Nonlinear Structural 
Mec hanics. ASME AMD Vol. 54. 1983. pp. 155- J 80: also Computer Methods in Applied 
Mechanics and Engineering. V(.l. 44. 19~ .. J.. pp. 67-'X9. 
107. Noor, A. K. and Peters . 1. M ., "Penalty Finite Element Formulation for Curved Ela stica. " 
Journal of Engineering Mec hanics , ASCE. Vol. 110. No. 5. May 1984. pp . 1)<)4-71:2 . 
108. Noor, A. K .. Shuart. M .. ~tarnes. J. lind Williams, J. (eds .l. "Failure /-\n :ll)' :-, is ~I nd 1eCh ~ l ­
nis11l s of Failure of Fibrous Composite Structures," Proceedings of the Workshop . larch 
23-25. 19~2 , ASA CP-2278 , J 983. 
109. Noor, A. K. , Storaasli , O. O. and Fulton , R. E., "Impact of New Computing Systems on 
17 
Finite Element Computations," in Proceedings of the Symposium on lmpact of New Com-
puting System on Computational Mechanic, ASME Winter Annual Meeting, Bos ton , 
1983, pp. 1-32: also in State-of-the-Art Surveys on Finite Element Technology. ASME, 
19R3, pp . 49 -530: al so Finite Element Handbook , ed. by H. Kardestuncer and D. H. 
orrie, McGra w-Hill. New York, 1987. pp. 4.230-4.233 . 
110. oor, A. K. ted .), "Impact of ew Computing Systems on Computational Mechanics," 
Proceedings of the Sympo ' ium on Impac t of New Computing Systems on Computational 
Mechanics, ASME Winter Annual Meeting, Nov . 13-18, 1983, Boston, MA. 
III . Noor. A. K. and Pilkey, W. D. (eds. ), "State-of-the-Art Survey. on Finite Element Technol-
ogy," ASME. 1983. 
112. Noor, A. K .. "Multifield (Mixed and Hybrid) Finite Element Models," in State-of-the-Art 
Surveys on Finite Element Technology . ASME, 1983, pp. 127-162. 
113. Noor, A. K .. "Survey of Some Finite Element Software Systems." in Finite Element 
Handbook , ed. by H. Kardestuncer and D. H. Norrie. McGraw-Hill , 19R7, pr . 4.2SSl-4 .31 O. 
114. Noor. A. K .. "Recent Advances in the Application of Variational Methods to onlinear 
Problems," in Unification of Finite Element Methods, ed. by H. Kardes tuncer, orth -
Holltnd , 19R-L pp. 275-302. 
115. Noor, A. K .. Andersen, C. M. and Tan ner. 1. A. , "Mixed Models and Reduction Tec hniques 
for Large-Rotation Nonlinear Analysi s of Shells of Revolution with Application to Tires ," 
NASA TP-2343 1984. 
116. Noor, A. K .. "Hybrid Analytical Technique for Nonlinear Analysis of Structures," Proceed-
ings of the AIAAIASME/ASCE/AHS 25th Structures, Structural Dynamics and Material s 
Conference , Part I, 1984, pp. 503-513; also AIAA Journal , Vol. 23 , o . 6, 1985, pp . 
938-946. 
117. Noor, A. K .. Storaasli , O. O. and Fulton , R. E., "Impact of New Computing Systems on 
Computatiom l Mechanics and Flight-Vehicle Structures Technology" in AGARD Report 
No. 706, "The Influence of Large-Scale Computing on Aircraft Structural Design ," Aug. 
1984. 
118. Noor, A. K. and Tanner, 1. A. , "Advances and Trends in the Development of Computatio-
nal Models for Tire s," in Proceedings of the Symposium on Advances and Trends in 
Structures and Dynamics, Pergamon Pre s, 1985. pp. 517-533; al so Computers and Struc-
tures, Vol. 2n. o. 1/3. 1985. pp. 517-533 . 
119. Noor, A. K. and Hayduk, R. J. (e -.), "Advances and Trends in Strucures and Dynamics," 
Proceedings of the Sympo ium on Advance s and Trend ' in Structures and Dyna l1l . ~· s, 
Washington . D.C. , Oct. n-2S , 1984, Pergamon Press . 19H5 ; also Computers and Structures, 
Vol. 20, No. In. 1985. 
120. Hayduk , R. J. and Noor, A. K. (eds .). "Re:earch in Structures and Dynamics." . SA 
CP-233S , 19:-' -1. . 
121 . Noor, A. K. and Peters. J. M., "Large Deformation Inela:-;tic Dynamic Anal ys i:-; of Shell s of 
Re volution \ 'ia Mixed Fin ite Element II 'Jels. " in Proceedings of the Intern atioll al Confer-
ence on Inn()\'ative ietilolis for onlinear Problem :-.. ed . by W. K. Liu. T . Bel:d:-.c il \.,u and 
K. C. Park, Pi nerid ge Pre:-.'i . Swan sea. Linited Kingdom. 1994, pp. I. 7-2 1-1. . 
· 122. Noor, A. K. and Peters. J. M., "Penalty Finite Element Model s for onlinear Dynamic 
Analysis," in Proceedings of the AIAA/ASME/ASCE/AHS 26th Structures. Structural 
18 
Dynamics and Materials Conference Part II , 1985, pp. 369-378: also AIAA Journal, Vol. 
24. No.2. 1986. p . 312-320. 
I D . Naor, A. K . and Pe ters. 1. M., "Element Stiffness Computation on CDC CYBE R 205 
Comp uter," Comm unications in Ap plied Numerical \1ethods , Vol. 2, 19R6, pp. 317-32R. 
124. Noor, A. K . and Peters, 1. M . "Model Size Reduction Te 'hnique for the Anal:'sis of 
Symmetric Anisotropic Structure s," Enginee ring Computations, Vol. 2, 0. 4. Dec. 19R5. 
pp. 2R5-292. 
125. oor, A. K . and Russe ll. W . c., "Anisotropic Continuum Models for BeamJike Lattice 
Trusses ," Computer Methods in Applied Mechanics and Engineering Vol. 57. 1996, pp. 
257-277. 
126. Noor, A. K .. "Reduction Method for the Nonlinear Analysis of Symmetric Anisotropic 
Panel s." in Fin ite Element Methods for Nonlinear Problems. ed. by P. G . Bergan. K . J. 
Bathe and W. Wunderlich . Sprin ger-Verl ag, 1986, pp. 389-407 ; al so International Journal 
for Numerical Methods in Engineering. Vol. 23,1986, pp. 1329-1341. 
127. Noor, A. K .. "Global-Local Methodologies and The ir Application to Nonlinear Analysis. " 
Finite Elements in An alysis and Design. Vol. 2, 1986, pp. 333-346. 
128. Noor, A. K .. Andersen, C. M. and Tanner, J. A. , "Exploiting Symmetries in the Modeling 
and Analysis of Tires," NASA TP-2649, J\.larch 1987: also Computer Methods in Applied 
Mechanics and Engineering, Vol. 63 , 1987 , pp . 37-81. 
129. Noor, A. K. and Peters, 1. M., "Nonlinear Analysis of Ani sotropic Panel s," AIAA Journal, 
Vol. 24, No. 9, Sept. 1986. pp . 1545-1553. 
130. Fulton, R. E. and Salley , G. c., "IPAD: A Unique Approach to Government(lndustry 
Cooperation for Technology Development and Transfer ," NASA TM-86422 , June 1985. 
131 . Noor, A. K. and Peters , J. M. , "Mixed Models and Reduction Method for Dynamic Analy-
sis of Ani sotropic Sheil -- ." in Hybrid and Mixed Finite Element Methods, ed. by R. L. 
Spilker and K. W. Reed. ASME. AMD Vol. 73 , 1985, pp. 1-9. 
\32. Noor. A. K . and Whitworth , S. L. , "Mode l Size Reduction for the Buckling and Vibration 
Analyses of Ani sotropic Panels," Proceedings of the AL',A/ASME/ASCE/AHS 27th 
Structures, Structural Dynamics and Material Conference, Part II , 19R6, pp, 602-612: also 
Journal of the Engineering Mechanics Div ision , ASCE, Vol. 11 3, No. 2, Feb. 1987 , pp. 
170-1 RS. 
133. Noor. A. K. and Peters, 1. M., "A nalysis of Laminated Ani 'otropic Shell s of Revolution. " 
in Finite Element Methods for Plate and Shell Struc tu res, ed . by T. J. R. Hughes and E. 
Hinto n, Pineridge Press, Swansea. U.K., Vol. 2, 1986, pp . 179-212: also Journal of Engi-
neerin g Mechanics Division, ASCE, Vol. 113 , No. I. Jan . 19R7 , pp. 49-65. 
134. Noor. A. K. and Bab uska. 1.. "Quality Assessment and Control of Finite Element Solu-
tions ," Finitc' Element Analysis and Design. Vol. .~ . 19X7. pp. 1-26. 
135. Noor. A. K. and Peters. J. M .. "Vibration Analysis of Lamin ateu Anisotropic Shells of 
Re vo lution. " Computer Methods in Applied Mechanics and Engineering. Vol. 0 1. I<)X7 . pro 
277-301. 
136. Noor, A. K .. ;: light-Vehic!e Structure, Education ill the United States - A..,st" ' I1l \.'ll t ;\Il d 
Recommendatio ns. " NASA CR--W4?< . I YK7: and Comp uters and Struc ture . .,. Vol. 27 . No. 6. 
19R7 , pp. 695-71 Y. 
137 . Bostic , S. W. and Fulton. R. E .. "A Concurrent Processing Impleme ntation for Structural 
19 
Vibration Analy is," Proceedings of the AIAAIASME/ASCE/AHS 26th Structures, Struc-
tural Dynamics and Material s Conference, Orlando, FL, April 15-17 , 1985 . 
13R. Ran som , J . B. and Fulton , R. E., "Concurrent Implementation of the rank-Nicholson 
Method for Hea t Tran 'fer Anal ys is." NAS A TM -8 6448 , June In s. 
139. Noor. A. K. and Whit worth, S. L. , "Model Size Reduction for the Analys is of Symmetric 
Structures with A symmetric Boundary Conditions," International Journal for umerical 
Method s in Engineering, Vol. 24. 19R7 , pp. 913-926. 
140. Noor. A. K. and Peters, 1. M ., "Error Indicators and Accuracy Improvement of Finite 
Element Solutions." Reliability of Methods for Engineering nalysis . ed . by K. 1. Bathe and 
D. R . J. Owen , Pineridge Press, Swansea, U.K., 1986, pp. 47 -65. 
141. Noor. A. K. and Atluri , S. N., "Advances and Trends in Computational Structural 
Mechanics," in Computational Mechanics - Advances and Trends , ASME AMD Vol. 75 , 
1986, pp. 133-164; aLo AIAA Journal , Vol. 25 , No.7 , July 1987, pp. 977 -<)95 . 
142. Noor. A. K. (ed .), "Computational Mec hanics - Advances and Trends," Proceedings of the 
Symposium on Future Directions of Computational Mechanics, ASM E Winter Annual 
Meeting. An aheim, CA , Dec. 7-12 , 1986, ASME AMD Vol. 75 , 1986. 
143. Noor. A. K. and Peters, 1. Moo "Preconditioned Conjugate Gradient T echnique for the 
Analys is of Symmetric Ani sotropic Structures," International Journal for Numerical Meth-
ods in Engineering, Vol. 24, 19R7, pp . 2057-2070. 
144. Noor, A. K. and Whitworth , S. L., "Nonlinear Analysis of Symmetric Structures with 
Unsymmetric Boundary Conditions," Engineering Computations, Vol. 4 , June 1987, pp. 
161-171. 
20 
Presentations 
1. Noor, A. K .. "Impro\ 'ed Mixed Finite Difference Scheme for Themloelas tic Stre. s Analysis 
of Noncircular Cyli ndrical Shell Roof ," lASS Confere nce on Shell Struc tures and Climatic 
Conditions. Calgary, Canada, July 3-6, 1972. 
2. Noor, A. K .. " onlinear Anal ysis of Space Tru sses ," Annual Meeting of the Structural 
Division , ASCE, April 1973 . 
3. oor, A. K. and A ndersen , C. M ., "Use of Symbolic Manipulation in the Development of 
Two-Dimensional Finite Elements," SIAM National Meeting , Hampton , Y A, June 18-21 , 
1973 . 
4. Noor, A. K., "Mixed Finite-Difference Scheme for a Class of Linear and Nonlinear Structural 
Mechanics Problems." 13th Midwestern Mechanics Conference, Pittsburgh. PA . Aug. 1973. 
5. Noor, A . K.. "Mixed Method for the Nonlinear Anal , is of Pin-Jointed Trusses." Fourth 
Australasian Mechanics Conference, Brisbane, Australia, Aug. 20-22, 197 3. 
6. Andersen, C. M. and Noor, A. K. , "Use of Group-Theoretic Methods in the Development of 
Nonlinear Shell Finite Elements ," International Conference on Symmetry. Similarity and 
Group-Theoret ic kthods in Mechanics , Calgary, Canada, 1974. 
7. Noor, A. K. and Fulton , R. E., "Impact of CDC-STAR-lOO Computer on Finite Element 
Systems," Sixth ASCE Conference on Electronic Computation, Atlanta, GA , Aug . 1974. 
8. Noor, A. K. and Mathers, M. D., "Nonlinear Finite Element Analysis of Laminated Compos-
ite Shells ," International Conference on Computational Methods in Nonlinear Mechanics, 
Austin , TX. Sept. 1974. 
9. Brice, R. S. and Browne, J . C., "A Study of Feedback Coupled Allocation Polic ies in the 
Multiprocessor Computer Environment," Second Annual Sigmetrics Symposium on Meas-
urement and Evaluation , Montreal, Canada, Se pt. 20-0cr. 2, 1974. 
10. Noor, A. K. and Voigt, S. J. , "Hypermatrix Scheme for Finite Element System on CDC-
STAR- IOO Computer ," Second Langley Conference on Scientific Computing, Virginia 
Beach. VA. Ocr. 21-22 , 1974. 
II . Noor, A. K. and RLlrig. P. L. , "M ixed Isoparametric Elements for Saint-Venant Torsion ," 
14th Midwestern t-.le chanics Conference. University of Oklahoma, March 1975 . 
12. Noor, A. K. and Andersen , C. M. , "Mixed Isoparametric Laminated Composite Plate and 
Shell Elemen L." World Congress on Finite Element Methods in Struc tural Mechanics, 
Bournemouth. Dor et England, Ocr. 12-17 , 1975. 
13. Sherman , S. W. and Brice, R. S ., "Performance of a Database Manager in a Virtual Memory 
System ," SIG 100 International Conference on Management of Data. June 197 ft. 
14. Sherman , S. \Y. and Brice. R. S ., " I/O Buffer Perfomlance in a Virtual Memo ry Sys tem." 
S ympos ium on Simulation of Computer Sys tems , Boulder. CO, Aug: . 1976 . 
15 . Noor. A. K .. "Symmetries in Laminated Composite Plates." Eighth Southeastern MeL'hanics 
Conference . VPI&SU . Blacksburg. VA. April 1976. 
16. Noor, A. K. and Hartley. S. 1.. "Nonlinear Shell Analysis Via Mixed Isoraramerric Ele-
me nts." Second National Sympos ium o n Computeri zed Structural Afl a l y~i~ and [)t'~ i ~ ll. 
GWU , Washington. D.C.. j\ 'Iarch 1976. 
' 17 . Noor A. K. , Kamel. H. A. and Fulton, R. E. , "Substructuring Tec hniques - Status and 
Projections." Second National Symposium on Computerized Structural Analysi s and Design , 
21 
GWU, Washin;:,ton, D .C., March 1976. 
I R. Noor, A. K., T\lather , M. D. and Ander on, M. S. , "Exploiting Symmetries for Efficient 
Postbuckling Analysis of Composite Plates," 17th AIAA/ASME/SAE Structures. Structural 
Dynamics and \I1ateri als Conference, Valley Forge. P ' , May 1976, 
19. Andersen, C. \11. and oor. A. K .. "Free Vibrations of Laminated Composite Elliptic Plates," 
13th Annual 1eeting of the Society of Engineering Sciences, Hampton , V A, oV. 1-3 . 1976. 
20. Brice, R. S. and Shem1all , S. W., "Empirical Comparison of Partitioned and onpartitioned 
Buffer Management in Virtual Memory Systems," ECROCOMP London, Sept. 1976. 
21. Rhyne, R. H .. \I1UITOW, H . . . and Sidwell , K. W. , "Atmo pheric Turbulence Power Spectral 
Mea urements to Long Wave lengths for Several Meteorological Conditions." Aircraft Safety 
and Operating Problems Conference, Langley Research Center, Hampton, V A, Oct. 1976. 
22. Noor, A. K. , Greene. W. H. and Anderson, M. S., "Continuum Model s for Static and Dy-
namic Analy ' i.; of Repetith'e Lattices," 18th AIAA/ ASME/SAE Structures. Structural 
Dynamics and Y1aterials Conference, San Diego, CA. March 1977. 
23 . oor, A. K .. ' Theffiloelastic Stress Analysis of Double-Layered Grid s," Second Annual 
ASCE Engineering Mechanics Specialty Conference, North Carolina State Universiry, 
Raleigh, NC. T\ \ay 23-25 , 1977 . 
24. Andersen, C. \II. and oor. A. K ., "Symbolic Manipulation Techniques for Vibration 
Analysis of Laminated Elliptic Plates," 1977 MACSYMA User's Conference, University of 
California, Berkeley. July 27-29, 1977. 
25 . Noor, A. K. , Anderson, M. S. and Greene, W. H. , "Continuum Models for Beam- and 
Platelike Latti e Structures." 19th AIAA/ ASME Structures, Structdral Dynamics and Materi-
als Conference. Bethesda, 10, April 3-5, 1978. 
26. Noor, A. K., ''Development of Continuum Theories for Lattice Grids," 8th U.S. National 
Congress of Applied Mechanics, University of California, Los Angeles, June 26-30, 1978. 
27. oor, A. K. and Lambiotte. J. J. , "Dynamic Finite Element Analysis on CDC-STAR-100 
Computer," S: mposi um on Future Trends in Computerized Structural Analysis and Syn-
the. is , Washington, D.C., Oct. 30-Nov. 1, 1978. 
28 . oor, A. K. and Andersen . C. M., "Computerized Symbolic Manipulat ion in Structural 
Mechanics - Progres - and Potential. " Symposium on Future Trend in Computerized Struc-
tural Analysis Jnd Synthesi. , Washington , D.C. , Oct. 30-Nov. 1, 1978. 
29 . Storaasli , O. O. and Murphy, R. C .. "Finite Element Analysis in a Minicomputer/Mainframe 
Environment, ' Sympo ium on Future Trends in Computerized Structural Analysis and 
Synthesis, Washington , D.C., Oct. 30-Nov. 1, 197 R. 
30. Noor, A. K . and Peters, 1. \1., "Reduced Bas is Technique for onl inear Analysis of Struc-
tures, " 20th AIAA/ASME/'ASCE/AHS Structures, Structural Dynamics and Materials 
Conference . Sr. Loui s. MO. April 4-6, 1979. 
31. Noor, A. K .. ' Global -Local Finite Element Method for Nonlinear Dynamic Analysis of 
Structures," Second Internat ional Conference on Computational Meth ods in Nonlinear 
Mechanics.l! ni\·ers ity of Tc'Xas at Austin. March 26-29 , 1979 . 
32. Andersen. C. \1 . and . l1\.>r. A. K .. "Free Vibration Analysis of Beaml ike Structur;t! Lattices 
with Rigid Joi nts." Second \IIACSYM A User's Conference, Washington. D.C. . .JlIn \.' 20-22. 
1979. 
33 . Noor, A. K .. . -\ndersen. C. \II . and Peters, 1. M., "Global-Local Approach for Nonlinear Shell 
22 
---~- ~.,---
Analysis," Seventh ASCE Conference on Electronic Computation, Washington University, 
St. Louis, MO. Aug. 6-8, 1979. 
34. Sobieski , J. and Bhat. R. B., "Adaptable Strucrural Synthesis Usi ng Advanced Analysis and 
Optimization Coupled by a Computer Operating System," 20th AIAA/A SME/ASCE/AHS 
Struc tures, Structural Dynamics and Material s Conference, St. Louis, MO, April 4-6, 1979. 
35. Noor, A. K., Peters. J. M. and Andersen, C. M., "Two-Stage Ray leigh-Ritz Technique for 
Nonlinear Analy is of Structures." Second International Symposium on Innovati ve Numeri-
cal Analysis in Applied Engineering Science, Montreal , Canada, June 16-20, 1980. 
36. Reed , W. H .. Foughner, J. T. , Jr. and Runyan. H. L. , Jr. , "Decou pier Pylon - A Simple, 
Effective Wing/Store Flutter Suppressor," 20th AIAA/ASME/ASCE/AHS Structures, 
Structural Dynamics and Materials Conference , St. Loui s, MO, April 4-6, 1979. 
37. Noor, A. K. and Peters , J. M .. "Elastic Collapse Anal ysis of Shell s Via Global -Local Ap-
proach." U.S.-Europe Workshop on Nonlinear Finite Element Analysis, Ruhr University , 
Bochum, We st Germany, July 29-31 1980. 
38. Noor, A. K. , "Rece nt Advances in Reduction Methods for onlinear Problems," Symposium 
on Computational Methods in Nonlinear Structural and Solid Mechani cs, Washington , D.C. , 
Oct. 6-8, 198('. 
39. Noor. A. K. and Andersen. C. M., "Computerized Symbolic Manipulation in Nonlinear 
Finite Element Analysis," Symposium on Computational Methods in Nonlinear Structural 
and Solid Mechanics, Washington , D.C. , Oct. 6-8 , 1980. 
40. Noor, A. K. and Peters, J. M. , "Bifurcation and Postbuckling Analysis of Laminated Com-
posite Plates Via Reduced Basis Technique," Joint ASME/ASCE Mechanics Conference, 
University of Colorado, Boulder. June 22-24, 1981. 
41. Noor, A. K., "On Making Large Nonlinear Problems Small ," Second Intemational Confer-
ence on Finite Elements in Nonlinear Mechanics (FENOMECH '81) University of Stuttgart , 
West Germany, Aug. 25-28. 1981. 
42. Noor, A. K., "Survey of Computer Programs for Heat Transfer Analys is," Symposium on 
Computational Aspects of Heat Transfer in Struc tures, ASA Langley Research Center, 
Hampton , VA. Nov. 3-5 , 1981. 
43. Noor, A. K. and Peters, J. M .. "Mixed Model ' and Reduced/Selec ti ve Integration Di splace-
ment Models for Vibration Analys is of Shells," International Symposium on Hybrid and 
Mixed Finite Element Method. Atl anta, GA , April 8-10, 1981. 
44. Noor, A. K. and Peters, J. M .. "Multiple-Parameter Reduced Bas is Technique for Bifurcation 
and Postbuckling Analyses of Composite Plates ," Ninth U.S. ational Con gress of Applied 
Mechanics. Cornell Un ive rsity. Ithaca, Y, June 21-25,1982. 
45. Noor, A. K .. '· A. sessment of Current State-of-the-Art in Modelin g Techniques and Analys is 
Methods for Large Space Structures," Air Force/NASA Workshop on Modeling, Analysis 
and Optimizat ion of Large Space Structures. Williamsburg. V A, May 13- 14. 19~Q . 
46. Noor. A. K. and PC'ters. J. M .. "Recent Advances in Red uction Methods for In stability 
Anal ys is of St ructures," Symposi um on Advances and Trends in Structural and Solid 
Mechanics. Wa~h ill g ton. D.C. . Oct. 4-7 . 1 9~2 . 
47. Noor. A. K. and Anderse n. C. 1 .. "Finite Ele ment I\todeling and An aly"is of Tires. " ASA 
Tire Modeling Workshop. NASA Langley Re search Center. Hampton, Y A. Sept. 7-9. 19~2 . 
4~. Noor. A. K. and Peters, J. M .. "Instability Analysis of Space Trusses," ASCE Annual 
23 
Meeting, New Orlean , LA. Oct. 25-29, 1982. 
49. oor, A. K. , Peters, J. M. and Andersen , C. M., "Mixed Models and Reduction Techniques 
fo r Large-Rotat ion Nonline ar Problems," Symposium on Recent Developments in Comput-
ing Methods f(l r Nonl inear Solid and Structu ral Mechanics, Houston. TX, June 20-22 , 1983. 
50. Noor, A. K., Storaasli, O. O. and Fulton, R. E .. "Impac t of New Computin g Sys tems on 
Fi ni te Element Computations," Symposium on Impact of ew Compu ting Systems on 
Computati onal Mechanics. ASME Winter Annu al Meeting, Boston, MA, Nov . 13- 18, 1983. 
5 I. Noor, A K., "Impact of New Computing Systems on Computational Mechanics," Sym-
pos ium on Impact of New Computing Systems on Computational Mechanics , ASME Winter 
Annual Meeti ng, Bos ton, MA, Nov. 13-1 8, 1983. 
52. oor, A. K .. "Recent Advances in the Application of Variation al Methods to Nonlinear 
Problems," Se\'enth [nvitational Symposium on the Unification of Finite Elemen ts , Finite 
Diffe rences and Calculus of Variations, Unive rsity of Connecticut, Storrs, May 4, 1984. 
53. Noor, A. K., "Hybrid Anal ytical Technique for Nonlinear Analysis of Structures," 25th 
AIAA/ASME/AS CE/AHS Structures, Structural Dynamics and Materials Conference, Palm 
Springs , CA , t-- Iay 14-16, 1984. 
54. Noor, A K., Storaas li . O. O. and Fulton, R. E., "Impact of New Computing Sys tems on 
Compuational Ylec hanics and Flight- Vehicle Structures Technology, " AGARD Struc tures 
and Materi als Panel Meeting, Sienna, h aly, April 2-4, 1984. 
55. Noor, A. K. and Tanner, 1. A. , "Advances and Trends in the Development of Computational 
Models for Tires," Symposium on Advances and Trends in Structures and Dynamics, 
Washington, D, C. , Oct. 22-25, 1984. 
56. Noor, A K. and Peters, J. M., "Large Deformation Inelas tic Dynamic Analysis of Shells of 
Revolution Via Mixed Fini te Element Models," ASME Symposium on Innovative Methods 
for Nonlinear Problems, New Orleans, LA, Dec. 11 , 1984. 
57. Noor, A. K, and Peters, J. M., "Penalty Finite Element Model s for Non linear Dynamic 
Analys is," 26th AIAA/ASt--lE/ASCE/AHS Structures. Structural Dynamics and Materi als 
Conference. Orlando. FL, April 15-17, 1985. 
5R. Noor, A K. and Russe ll , W. c., "Anisotropic Continuum Models fo r Bea ml ike Lattice 
Trusses ," Thi rd Forum on Large Space Structures , Texas A&M University, July 8- 10, 1985. 
59. Noor, A K., "Reduc tion Method for the Nonlinear Analysis of Symmetric Anisotro pic 
Panels, " U. S.-Europe Symposium on Finite Element Methods fc\r Nonl inear Problems, 
Norwegian Institute of Technology, Trondheim, Aug. 12-15 , 19,)5. 
60. Noor, A k., "Global-Local Methodologies and Their Application to Nonlinear Analys is, " 
Workshop on Computationa l Structural Mechanics and Dynamics, NA SA Langley Research 
Center, Hampton. VA. June 19-2 1) 1985. 
61. Noor, A. K .. Andersen , C. \11 . and Tan ner, J. A , "Exploitin g Symmetries in the Modelin g 
and Analysis of Ti res ." Workshop on Computational Structural Mechanics and Dynamics, 
NAS A Langley Research Center. Hampton. V A, June 19-2 1, 19R5 . 
62. Noor, A. K. :.lJ1d Pete rs . .1 . \11 .. "Nonlinea r Analys is of Anisotrop ic Pane ls." Joint ASCE/ 
ASME Mec hanics Confere nce . Albuquerq ue , M. June 24-26. 19X5, 
63 . Noor, A. K. and Peters. J. \ -1., "Mixed Mode ls and Red ucti on Method fo r Dyn<t lll il' Analys is 
of An isotrop ic Shell ' ," AS. 1E Winter Annual Meeting, Miami Beach, FL Nov, 17-22 , 19R5. 
64. Bostic , S. W. and Fulton, R. E. , "A Concurrent Processing Implementation for Structural 
24 
Vibration Analysis," 26th AIAA/ASME/ASCE/AHS Structures, Structural Dynamics and 
Materi als Conference, Orlando, FL, April 15-17 , 1985 . 
65 . Noor, A. K. a nd Whitworth, S. L. , "Mode l Size Reduction for the Buck ling and Vibration 
Analyses of Ani sotropic Panels," AIAA/ASME/ASCE/AHS 27th Structures, Structural 
Dynamics and Materials Conference, San Antonio, TX, May 19-2 1, 19R6. 
66. Noor, A. K. and Peters, J . M ., "Analysis of Laminated Anisotropic Shells of Revolution ," 
Tenth U. S . National Congress of Applied Mechanics, University of Texas at Austin, June 
16-20, 1986. 
67 . Noor, A. K. and Peters, 1. M ., "Error Indicators and Accuracy Improvement of Finite Ele-
ment Solutions," International Conference on Reliability of Methods for Engineerin g 
Analysis, University College of Swansea, United Kingdom, July 9-11 , 19R6. 
68. Noor, A. K. , "Advances and Trends in Computational Structural Mechanics,' Sym posium on 
Future Directio ns of Computational Mechanics , ASME Winter Annual Meeting, Anaheim, 
CA, Dec. 10-1 I, 1986. 
69. Noor, A. K., "Flight-Vehicle Structures Education in the United States - Assessment and 
Recommendations," 28th AIAA/ASME/AHS/ASEE Structures, Structural Dynamics and 
Materials Conference, onterey CA, April 6-8 , 1987. 
70. oor, A. K. and Tanner, 1. A., "Advances in Contact Algorithms and T heir Application to 
Tires ," American Chemical Society Meeting , Montreal , Canada, May 26-29, 1987 . 
25 
APPENDIX II - THESES AND DISSERTAT10NS 
I . Lowder, H. E., "Approximate Technique for Structural Reanalysis," Oct . 1974. 
2. Berger, P . E. "Investigation of the Effects of Structural Dynamics on Des ign for Fatigue 
Life ," May 1975. 
3. Camin , R . A. , "Nonlinear Finite Element Analysis of Composite Cylinder Shells," Oct. 1975. 
4. Mathers, M. D ., "Finite Element Analysi s of Laminated Composite Plate s and Shell ,>," D .Sc . 
dissertation , Feb. 1976. 
5. Farley , G . L. , "Interactive Structural Optimization with Strength and Flutter Constraints ," 
April 1976. 
6. Greene, W . H. , "Continuum Models for Static and Dynamic Analysis of Repetit i 'e Trusses," 
Oct. 1977. 
7. Peebles, 1. H ., "Optimal Control of a Helicopter Rotor in Hover," Nov. 1977. 
8. Nemeth, M. P. , "Continuum Models for Repetitive Lattice Structures wi h Rigid Joints," 
Sept. 1979. 
9. Camarda, C. J. , "Experimental Investigation of GraphitelPolyimide Sandwich Panels in 
Edgewise Compression , Summer 1980. 
10. Weisstein , L. S. , "Continuum Models for Repetitive Beamlike Lattice S tructures," Feb. 
1982. 
11. Balch , C. D., "Hybrid Techniques for Nonlinear Steady-State Themlal Analysis ," Jan . 1983. 
12. Dompka , R. Y., "Improved Analytic Simulation of Impact D ynamics ," Feb. 19, 4 . 
13 . Kni gh t, N. F. , Jr. . !f A Modified Modal Method for Nonlinear Dynam ic Anal ys is of Struc-
tures," D.Sc. di ssertation, May 1984. 
14. HamlOn. D. M., !f A Hybrid Analytica l Technique for the Nonlinear and Postbuckling 
Analys is of Composite Panels," Feb. 19R5. 
15. Bel vin, W . K .. "Modelin g llf Jo ints for th e Dynamic Anal ys is of Tru ss Structures. " Dec. 
1985 . 
26 
- - - - - ~- -- - - - --
16. Rouse, M ., "Postbuckling of Flat Unstiffened Graphite-Epoxy Plates Loaded in Shear," Oct. 
1985. 
17. Be tzen . V . R., "Mixed Model and Reduction Techniques for Impact Dynamics." Dec. 1985. 
18. Russell , W. C. "Con tinuum Modeling Theories for Repe titi ve Lattice Space Structures," 
Oct. 1985 . 
19. Fettem1an. T . L. , "Free Vibration Sensiti vity Derivative Calculations Via Reduction 
Methods, " Feb. 1987. 
20 . Swats, C F., "The Effect of Circular Through Holes on the Inelas tic Buckling of Thick Wall 
Cylinders Unde r Axial Compre sion ," May 1987. 
2 1. Jeffrey, G . L. , "Postbuckling Analysis of Laminated Anisotropic Panels," Aug. 1987. 
22. Jegley. D. C , "An Analytical Study of the Effects of Transverse Shea r Deformation and 
Anisotropy on the Buckling of Laminated Cyli ders ," Aug. 1987 
27 
- -- --- - --
--- , ----- , ----
APPENDlX rrr -UST OF WORKSHOPS AND SYMPOSTA 
I . Symposium on Future Trends in Computerized Structural Analysis and Synthesis, Oct. 
.30- ov. I, 1978, Washington, D.C. 
2 . Symposium on Mathematical Modeling in Structural Engineering, Oct. 24-26, 1979, NASA 
Langley Research Center, Hampton, VA. 
3. Symposium on Computational Methods in Nonlinear Structural and Solid Mechanics, Oct. 
6-8 , 1980, Was hington , D.C. 
4 . Symposium on Computational Aspects of Heat Transfer in Structures, Nov. 3-S , 1981 , 
NASA Langley Research Center, Hampton , V A. 
S. Symposium on Advances and Trends in Structural and Solid Mechanics, Oct. 4-7, 1982, 
Washington , D.C. 
6. Workshop on Failure Analysis and Mechanisms of Failure of Fibrous Composite Structures, 
March 23-25 , 1982, NASA Langley Re earch Center. Hampton, V A. 
7. Symposium on Impact of New Computing Systems on Computational Mechanics , ASME 
Winter Annual Meeting, Nov. 13-18, 1983, Boston, MA. 
8. Symposium on Advances and Trends in Structures and Dynamics, Oc t. 22-25 1984, 
Washington , D.C. 
9 . Workshop on Computational Structural Mechanics and Dynamics, June 19-21 , 1985, NASA 
Langley Research Center, Hampton , VA. 
10. Symposium on Future Directions of Computational Mechanics, ASME Winter Annual 
Meeting, Dec . 10-11 , 1986, Anaheim, CA. 
28 
APPENDIX IV - LIST OF GRADUATE RESEARCH ASSISTANTS 
SUPPORTED BY THE GRANT 1972-1986 
J. Lowder, Harold E .. B.S . (Aerospace Engineerin g), Purdue University 
(Sept. 1972-Sep1. 30, 1974) 
2. Berger. Paul E., B.S. (Aerospace Engineering) , University of Kansas 
(Sept. 1972-0c1. 3 1, 1974) 
3. Mathers, Michael D. , M.S . (Applied Mechanics), University of California at San Diego 
(Sept. 1972-Dec. 31 , 1975) 
4. Camin , Robert A .. B.S. (Aerospace Engineering), Virginia Polytechnic Institute 
(Sept. 1973-0(t. 17, 1975) 
5. Farley, G;lI)' L. , B.S. (Aerospace Engineering) , Virginia Polytechnic In stitute 
(Sept. 1973-Aug. 31 , 1975) 
6. Rehak, Daniel R. , B.S. (Civil Engineering), Carnegie-Mellon University 
(Sept . 1974-May 1. 1975) 
7. Greene, William H., B .S. (Mechanical Engineering) , Georgia Institute of Technology 
(June 1975-Sept. 30, 1977) 
8. Peebles, James H .. B.S . (Aerospace Engineering), Univ. of Illinois at Urbana-Champaign 
(Sept. 1, 1975- ov. I, 1977) 
9. Walton , B. , B.S . (Civil Engineering), University of Kentucky 
(Sept. I , 1975-0ct. 1 1975) 
10. Lee, David W. , B .. . (Aerospace Engineering), New York University 
(June 15, 1976-Au t. . 20, 1976) 
II. Nemeth , Michael P. (Civil Engineering), North Carolina State University 
(June 16, 1977-Aug. 31 , 1979) 
12 . Knight. NOnllan F.. M.S. (Engineering Mechanics). Virginia Pol ytechnic In stitute and 
State U njver~ i ty (August 29. 1977-July 31. 1980) 
13. Weisstein, Lmy S .. B.S. (Aerospace En gineering), California State Polytechnic Uni v. 
at Pomona (Ju ly 2. 1479-Sept. 3() . 19X I ) 
. 14. Bush , Daniell .. B.S. (Mehanical Engineeri ng) , University of Colorado at Boulder 
(January 4, 19~O-July 8, 1982) 
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15. Balch , Chad D., B.A. (Phys ics) . Harvard University 
(July 9. 19 ~m-J an . 2 1, 1983) 
16. Forbes, Allen K .. B.S. (Geological Engineering). ni versity of Nevada at Reno 
(A ugust I, 1980-Nov. 26, 1980) 
17. Dompka, Robert V .. B.S. (Civil Eng ineering). Duke University 
(Sept. I, 198 I-Jan . 11 , 1984) 
18. Petemlan , Louis W., Jr., M.S. (Mechanical Engineering), Michigan Technological Univ. 
(Sept. 1, I98 I-A pril 30, 1982) 
19. Cooper Michael 1. , M.S. (Engineering Science), State University of New York at Buffalo 
(Sept. I, 198 1-Aug. 12, 1983) 
20. Hamlon , D Ivid M., B.S. (Mechanical Engineering) University of Rochester 
(Aug. 23, 1982-Feb. 14, 1985) 
21. Russe ll , William C, B.S. (Aeronautical and Astronautical Engineering), Ohio State Univ. 
(July 5, 1983-0ct. 25,1985) 
22. McLeod, N. Douglas, B.S. (Aerospace Engineering), Georgia Institute of Technology 
(July 25, 1983-Dec. 13, 1983) 
2.3. Betzen, Vincent R. , B.S . (Mechanical Engineering), Wichita State University 
{August 29. 1983-Dec. 24, 1985) 
24. Luders, Mark A., B.S. (Mechanic al Engineering) , University of Wa. hington 
(August 31. 1983-Dec. 19, 1983) 
25 . Forde, J. Scott , B .S. (Mechanical Engineering) , South Dakota State University 
(Jan l(try 4. 1984-Sept. 14, 1984) 
26. Jeffrey. Glenda L .. B.S. (Mechanical Engineering). Purdue University at Indianapolis 
(A ugust 2.3. 1984-Sept. 26. 1986) 
27 . McCleary. Susa n L .. B.S. (Aeronautica l and Astronautical Engineering) . Ohio State Uni v. 
(August 20. 19X4-0ct. 4. 1985) 
28. Fettemlan. Timothy L .. B.S. (,\ ero"p<lce Engi nee ring), University of Florida 
(August :10. 1 <)X..+ -Feb. n . 1 9~7) 
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No. of 
Items 
4 
4 
S 
5 
1 
2 
2 
4 
4 
4 
4 
1 
8 
1 
4 
18 
1 
. 1 
APPENDIX V - LIST OF EQUIPMENT PURCHASED . 
Descrip tion 
IBM PC Model No. 14 o. 5150 Standard 
IBM-XT Model 87 o . SI60 
80 CPS Matrix Printer w/graphics no . 5IS2-002 
Printer Cable no. 1525612 
IBM PC DOS No. 602400 I 
Cost 
$5 ,219.20 
3,964.00 
1,666.00 
192.50 
150.00 
Fortran Compi ler No. 6024012 262 .00 
Monochrome Display & Printer Adapter No. 1504900 234.50 
Monochrome Display No. 5151001 241 .50 
NEC ::nSO Ltr Quality Printer 
NEC 35S0 Cut Sheet Guide 
Thimble , light italic/manifold #803-682A 
Thimle . prestige elite/prestige renown #803-392A 
Black Mylar Multi-strike Ribbon 
Black Fabric Ribbon 
Princeton Color Monitor 
Plantronics Graphics Adap ter & Software 
Quadboard (l92KB memory , clock serial 
port, parallel port) 
Microware Fastpak -+087 with 87 Fortran 
Easywriter II from IUS 
Easyspeller from IUS 
320K Disk Drive 
Grafmatic MS Fortran 3. 1 vers o 
Citoh Printer 
256K Ram Card 
64K "Lpgrade Kits" 
DPATH Ut il ity fo r PC-DOS 2 .0+ 
Polyli hrarial1 I 
Polymake 
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$1 ,840.00 
107.00 
49.40 
49.40 
11.40 
9.20 
$2,600.00 
2,600.00 
2,380.00 
375 .00 
275.00 
125.00 
$2,262.40 
$ 97.40 
$ 36R.46 
$1,370.00 
$ 901.97 
$ 25 .00 
$ 100.50 
100.50 
Date 
Purchased 
2/17/83 
2/17/83 
2/22/83 
4/18/83 
3/7 /R4 
3/l3/~4 
3/14/84 
8/1 I/X-+ 
8/ 17/X-l 
8/17/84 
r --- ' -- - - - ---~ 
I 
6 64K RAM Upgrades $ 269A6 9/24/84 
Princeton Graphics HX-12 Color Monitor 469.00 
AST Six-Pak Plus w/64K 269.00 
Epson FX-80 Printer 429.00 
Epson FX-80 Tractor 25.00 
Tecmar Graphic Ma ter 485.00 
I IBM Paral lel Cable 20.00 
3 8087 Chips 525.00 
2 Cable Monitor Power Cord Plug $ 24.00 6/1/85 
2 FDD Adaptor Cable $ 42AO 6/25/85 
2 6' IBM Parallel Printer Cable $ 42AO 7/9/85 
2 20 Meg Internal HD System Microscience $ 1,358 .00 8/10/85 
2 As t Sixpkplus w/384K 498 .00 
10 64K Ram et 200 nS 100.00 
2 Intel 8087 Math Chip 198.00 
Total $32,331.59 
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